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Efficacy of the resilience and adjustment intervention after traumatic brain injury: a
randomized controlled trial
Jeffrey S. Kreutzera, Jennifer H. Marwitza, Adam P. Simab, Ana Millsa, Nancy H. Hsua, and Herman R. Lukow IIa

aDepartment of Physical Medicine and Rehabilitation, Virginia Commonwealth University, Richmond, VA, USA; bDepartment of Biostatistics, Virginia
Commonwealth University, Richmond, VA, USA

ABSTRACT
Objective: Examine a psychoeducational and skill-building intervention’s effectiveness for individuals
after traumatic brain injury (TBI), using a two-arm, parallel, randomized, controlled trial with wait-listed
control.
Methods: The Resilience and Adjustment Intervention (RAI) targets adjustment challenges and emphasizes
education, skill-building and psychological support. Overall, 160 outpatients were randomly assigned to a
treatment or wait-list control (WLC) group. The manualized treatment was delivered in seven 1-h sessions.
The Connor-Davidson Resilience Scale (CD-RISC) was the primary outcome measure. Secondary measures
included the Mayo Portland Adaptability Inventory-4 (MPAI-4), Brief Symptom Inventory-18 (BSI-18) and
13-Item Stress Test.
Results: After adjusting for injury severity, education and time postinjury, the RAI group (N = 75) demonstrated
a significantly greater increase in resilience (effect size = 1.03) compared to theWLCgroup (N= 73). Participants
in the RAI group demonstrated more favourable scores on the MPAI-4 Adjustment and Ability Indices, BSI-18
and the 13-item Stress Test. However, only the CD-RISC and BSI-18 demonstrated a clinically significant
difference. In addition, RAI participants demonstrated maintenance of gains from pre-treatment to 3-month
follow-up; however, only the BSI-18 maintained a clinically significant difference.
Conclusions: Investigation provided evidence that a resilience-focused intervention can improve psychological
health and adjustment after TBI. Additional research is needed to ascertain the longer term benefits of
intervention and the efficacy of alternative delivery methods (e.g., via telephone, Internet).
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Introduction

Persons with traumatic brain injury (TBI) across all degrees of
injury severity often struggle with cognitive (1,2), emotional
(3,4), psychological (5,6) and psychosocial (7,8) challenges,
some for the remainder of their lives. A broad range of rehabi-
litation interventions has been designed in efforts to mitigate
obstacles to complete recovery (9–16). However, concerns about
efficacy remain. Frequently, intervention outcomes are limited
to specific domains (10,16), generate non-transferable skills
(15,17), cannot be reproduced (18,19) or show transitory gains
(9).Without treatment approaches that can produce sustainable,
holistic gains, individuals with TBI will continue to struggle to
establish productive and meaningful lives postinjury.

A recent paradigm shift in the field of psychology has led
clinical researchers to explore the relationship between resilience
and trauma outcomes (20,21). Resilience has been defined as
“positive adaptation in the face of a traumatic event” (22). The
exploration of resilience began with the study of individuals who
emerged from traumatic situations unharmed and even strength-
ened (23,24). These individuals were found to possess certain
critical skills. Although many of the skills associated with resili-
ence correspond with seemingly static personality characteristics,
a key feature of resilience lies in the distinction between skills and

traits (20). Traits are innate. On the other hand, skills can be
promoted and developed throughout the life span.

Researchers have observed fundamental skills in resilient
individuals, including effectively managing emotions, maintain-
ing a positive outlook, adaptive problem solving and effective
communication (25). Researchers have also discovered that the
skills associated with a resilient and adaptive response to trauma
are not extraordinary. In fact, resilient skills can be taught and/or
enhanced in individuals who have previously demonstrated
non-resilient profiles (22,26).

There is a growing body of research that indicates a
relationship between resilience, preinjury factors and postinjury
outcomes. In 2016, a TBIModel Systemmulti-centre study exam-
ined resilience at three months postinjury among a sample of
adults with moderate to severe TBI. The investigation yielded
evidence that resilience levels were relatively low in comparison
to the general population (27). Investigators also showed that
greater resilience was related to higher education, absence of
preinjury substance abuse and lower anxiety. In the same year,
Hanks and colleagues reported on resilience within 5 years follow-
ing mild, moderate and severe injury (28). Generally, resilience
was unrelated to injury or demographic factors, although the
relationship to education approached significance, with higher
education levels predicting greater resilience.
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In a series of recent studies, Losoi and colleagues (29–31)
and Sullivan and colleagues (32) examined resilience in
patients with mild TBI. Greater resilience was associated with
fewer post-concussion symptoms and better quality of life.
Sullivan, in a later systematic review, reaffirmed that higher
levels of resilience were associated with fewer post-concussion
symptoms (33). Another recent investigation (21) examined
the relationship between resilience, emotional distress and
participation in a treatment-seeking, outpatient sample with
mild, moderate and severe TBI. Lower levels of resilience were
associated with greater psychological distress. The authors
suggested that interventions that successfully target resilience
are likely to benefit emotional well-being. In all, while resilience
in individuals with TBI is a relatively new line of research, there
is consensus that resilience is a quality likely to help mitigate
emotional distress after TBI.

Given the long-term challenges of TBI, there is increasing
recognition for the critical need to develop a resilience-building
approach to treatment in brain injury rehabilitation settings
(20,23,34,35). As such, the primary purpose of the present inves-
tigation was to conduct a randomized controlled trial designed
to evaluate the efficacy of a structured, curriculum-based inter-
vention to promote postinjury resilience and adjustment. The
following hypotheses were proposed: (1) participants in the
treatment group will report higher levels of resilience in com-
parison to individuals in the wait-list control (WLC) group; (2)
participants in the treatment group will show better adjustment
and lower levels of emotional distress as compared to persons in
the WLC group; (3) participants in the treatment group will
report greater abilities in the areas of problem solving, commu-
nication and stress management relative to persons in the WLC
group; and (4) at three month follow-up, treatment group parti-
cipants
will show sustained improvement in resilience, emotional
well-being, adjustment and abilities. Specifically, differences
between pre-treatment and 3-month follow-up were anticipated,
but differences between post-treatment and follow-up data
were not.

Methods

Participants

A total of 160 participants with TBI and at least 3 months
postinjury were consented into the 2-arm parallel, wait-listed
control, clinical trial between December 2012 and August 2016.
Overall, 83 participants (52%) were randomized to the
Resilience and Adjustment Intervention (RAI) group and the
remaining 77 (48%) were randomized to the WLC group (see
Figure 1). Eight of the 83 treatment subjects (10%) dropped out
of the study prior to the post-treatment observation with one
additional subject completing the post-treatment observation
but missing the follow-up appointment. Only four of the 77
subjects (5%) in the WLC group did not attend their second
baseline appointment. Enrolment into the study was suspended
after the desired sample size was achieved.

Half of the participants were male (50%), 29% were married,
and 71% were White. With regard to TBI severity, about one
third (36%) had sustained a moderate or severe injury

(Glasgow Coma Scale, GCS 3–12). The remaining sustained
mild (59%; GCS 13–15) injuries with 6% unknown. About half
of the injuries were caused by motor vehicle accidents (51%)
with a smaller number caused by falls (14%), motorcycle or
bicycle accidents (12%), assaults (9%), pedestrian (6%), hit by
falling or flying object (4%) or sports injuries (4%). Median
time postinjury was 1.6 years (range: 3 months to 33 years).
Information was collected on ancillary services received at the
time of intervention. Table 1 provides additional descriptive
information regarding participants.

Intervention structure and content

The RAI is a structured treatment programme designed to
enhance individuals’ resilience and adjustment after TBI via edu-
cation, skill-building and psychological support. The intervention
was designed to address the issues and concerns most often
identified by persons with brain injury and most related to a
resilient profile, including emotional regulation, stress manage-
ment, problem solving and communication (34). The intervention
protocol is implemented over the course of seven 1-h sessions.
Sessions, topics and goals are displayed in Table 2.

To enhance resilience and facilitate adjustment, the RAI relies
heavily on several specific therapy techniques including refram-
ing, validation, empathic reflections and normalization.
Underlying the RAI are the key tenants of Cognitive Behavioral
Therapy (CBT) (36), which espouses the idea that a person’s
cognitions influence his or her emotions and behaviour. Change
in one area is thought to produce reciprocal changes in the other
areas of functioning. Research has substantiated the benefits of
CBT after brain injury (37–39). As such, CBT techniques have
been adapted and incorporated into the RAI to improve emo-
tional, cognitive and behavioural functioning. Educational strate-
gies were used to inform participants about injury sequelae and
recovery. Psychological support techniques were used to help
participants recognize their feelings and improve their emotional
well-being. Skills training was incorporated to improve commu-
nication, problem-solving and emotional control. Bibliotherapy
served as a useful complement. Fact sheets, guides and supple-
mentary readings from the book Getting Better and Better after
Brain Injury: A Guide for Survivors (40) were provided and
reviewed by participants during each treatment session and for
homework. Materials were organized in a binder that participants
brought to each session. A learning survey was completed at the
end of each session. Specifically, participants were asked to indi-
cate the extent to which session goals were met. They were also
asked to rate the helpfulness of each session.

Clinicians relied on the RAI manual (41) to provide the
intervention efficiently and systematically. For each topic cov-
ered in each session, the manual details goals, materials, and,
if needed, accommodations for disability. Using a step-by-step
approach, the manual provides the clinician with detailed
scripts for each topic, instructions for therapeutic activities
and homework.

The four clinicians conducting the RAI were doctoral-level
psychologists who received training from the first author.
Initially, clinicians carefully studied the treatment manual and
met regularly with the first author to address procedures, ques-
tions and concerns. Next, clinicians were observed and given
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feedback. Ongoing supervisionmeetings were held to helpmain-
tain intervention integrity.

Measures

The measures chosen for the present investigation were selected
because they: (1) were relevant to project objectives and hypoth-
eses; (2) had substantial evidence of reliability and validity; and/or
(3) were included in the Common Data Elements (42–44). The
Connor-Davidson Resilience Scale (CD-RISC) was selected as the
primary outcome measure, with the Mayo-Portland Adaptability
Inventory-4 (MPAI-4), Brief Symptom Inventory-18 (BSI-18) and
the 13 Item Stress Test serving as secondary outcome measures.
There were insufficient data from other studies to establish a
quantitative foundation for evaluating the degree of clinically
meaningful change from pre- to post-treatment. Consequently,
prior to the present investigation, study researchers established
clinically significant criteria by consensus for each measure.
Additional information regarding each measure follows.

Connor-Davidson Resilience Scale (CD-RISC)
During the past decade, researchers have developed resilience
measurement scales, and research suggests that Connor and

CONSORT Flow Diagram 

Assessed for eligibility (n=267) 

Excluded (n=107) 
♦ Not meeting inclusion criteria (n=11; no TBI) 
♦ Declined to participate (n=10; 5 not interested, 

4 had work/medical conflicts, 1 due to travel) 
♦ No response to contact (n=86) 

Analysed  (n=75) 
♦ Excluded from analysis (n=0)

Lost to follow-up (n=1 did not return 3-month measures) 

Discontinued intervention (n=8; no longer interested (3) 
psychiatric hospitalization (2), illness (2), and 
transportation difficulties (1)) 

Allocated to intervention (n=83) 
♦ Initiated intervention (n=83)

♦ Did not initiate intervention (n=0)

Lost to follow-up (n=0) 

Discontinued participation (n=4 no longer interested 
or unresponsive to phone calls)

Allocated to wait list control (n=77) 
♦ Completed baseline measures (n=77)

♦ Did not complete measures (n=0)

Analysed  (n=73) 
♦ Excluded from analysis (n=0)

Allocation

Analysis

Follow-Up

Randomized (n=160) 

Enrollment 

Figure 1. CONSORT flow diagram.

Table 1. Participant characteristics for the overall sample, RAI group and WLC group.

Characteristic Overall
RAI

(N = 83)
WLC

(N = 77)

Gender
Male 80 (50%) 37 (45%) 43 (56%)

Race
Non-white 46 (29%) 28 (34%) 18 (23%)

Marital Status
Married 47 (29%) 20 (24%) 27 (35%)

Residence
Alone 25 (16%) 13 (16%) 12 (16%)

Education (years) 13 [12–16] 14 [12–16] 13 [12–16]
Occupational Status (preinjury)

Employed or Student 139 (87%) 72 (87%) 67 (87%)
Unemployed 21 (13%) 11 (13%) 10 (13%)

Occupational Status (baseline
postinjury)
Employed or Student 72 (45%) 33 (40%) 39 (51%)
Unemployed 88 (55%) 50 (60%) 38 (49%)

Injury Severity
Mild 94 (59%) 51 (61%) 43 (56%)
Moderate/Severe 57 (36%) 26 (31%) 31 (40%)
Unknown 9 (6%) 6 (7%) 3 (4%)

Neurosurgery
Yes 17 (11%) 7 (8%) 10 (13%)

Age (years) 42 [28–51] 42 [27–51] 42 [29–51]
Length of Hospitalization (days) 5 [0–29] 2 [0–30] 8 [0–24]

All figures are medians and interquartile ranges or frequencies and
percentages.

RAI: Resilience and Adjustment Intervention; WLC: Waitlist Control.
No between group differences were observed for RAI vs. WLC.
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Table 2. Overview of RAI sessions, topics and goals.

Session Topic Goals: Participants will be able to. . .

1. Understanding the effects of
brain injury

Typical consequences of brain injury ● recount important facts about brain injury recovery
● identify which recovery facts would be helpful for their own recovery

Differences between emotional and
physical recovery

● identify which physical and emotional changes have the biggest influence on
their recovery

● define the terms ‘physical recovery’ and ‘emotional recovery’
● describe the differences in physical and emotional recovery patterns
● identify common challenges to physical and emotional recovery

Coping effectively with loss and change ● recognize the common losses after TBI which can lead to grief and loss
● understand which losses have impacted their recovery
● implement strategies for coping with loss and change

2. Active engagement in
recovery

Your important role in recovery ● recognize the importance of taking an active role in the recovery process

What can you do to help yourself and feel
better

● identify areas in their life where they can begin to take a more active role in
feeling better

3. Setting reasonable goals Success is relative ● evaluate how their definition of success has changed since the injury
● define the phrase ‘flexible definition of success’
● identify strategies for developing increasingly flexible definitions of success

Strategies for being patient ● understand their own feelings about patience in the recovery process
● recognize that being patient is an important part of reaching goals in recovery
● learn what patience means and identify obstacles to being patient
● use strategies for remaining patient on the long road of recovery

Implementing effective goal-setting
strategies

● distinguish between reasonable and unreasonable goals
● understand the importance of setting reasonable goals
● take steps to set more reasonable and achievable goals

4. Solving problems effectively Learning and using more effective
problem solving strategies

● understand that feeling overwhelmed and having difficulty solving problems
are common after a TBI

● identify which problem skills they have and which they need to develop
● apply new problem solving skills to more effectively address their problems

5. Managing stress, anger and
other intense emotions

Managing stress more effectively ● identify the level of stress in their life
● understand the reasons that it may be difficult to notice when stress levels rise

after a TBI
● understand the importance of identifying stress levels in their life
● identify strategies that may help to reduce stress

Managing intense emotions including
frustration, anger and fear

● understand the basic characteristics of anger
● appreciate the early warning signs of anger and other intense emotions
● implement strategies to avoid and better control anger and other intense

emotions

6. Communicating effectively
and rebuilding relationships

Rebuilding relationships and overcoming
loneliness

● recognize that losing relationships is common after brain injury
● appreciate what they unknowingly may be doing to undermine relationships in

their life
● implement ideas they can use to be kind to others

Effective communication skills ● express ways that communication changes after a TBI
● identify challenges they have to effectively communicating
● state ideas that can help to improve their communication with others

Strategies for discussing your injury with
others

● understand that insensitive or uncomfortable questions about their injury are
common

● identify which questions they have been asked that are difficult or upsetting
● state how they feel about being asked intrusive questions about their injury
● use strategies to minimize the negative impact on relationships that uncom-

fortable questions can cause

(Continued )
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Davidson have been most successful (45,46). The authors first
developed a 25-item scale (CD-RISC) reflecting resilience
characteristics identified by Kobasa and Rutter (47,48).
Normative studies including factor analyses indicated that
the CD-RISC is reliable, valid and sensitive to treatment
effects (25). More recently, a 10-item version was developed
using exploratory and confirmatory factors analyses (49).
Respondents are presented with a series of descriptors (e.g.,
‘I am able to adapt and change’, ‘Coping with stress can
strengthen me’) and rate themselves on a 0–4 scale ranging
from rarely true (0) to true nearly all the time (4). A total
score, ranging 0–40, is calculated with higher scores reflecting
greater resilience. Campbell-Sills and colleagues have
characterized the 10-item version as demonstrating excellent
psychometric properties, namely reliability, internal consis-
tency and construct validity (49,50). For the present investiga-
tion, the CD-RISC 10-item version raw score served as the
primary outcome measure. Clinical significance was defined
as a pre- post-treatment difference of 5 or more points.

Mayo Portland Adaptability Inventory-4 (MPAI-4)
The MPAI-4 is comprised of 30 items rated 0–4, with higher
scores indicating greater problem severity. The present investiga-
tion included the Adjustment and Ability indices (51). The
Adjustment Index items relate to anxiety, depression, irritability,
anger, social interaction and self-awareness. The Ability Index
includes items relating to verbal and nonverbal communication
and problem-solving ability. T-scores are obtained based on
norms derived from a brain injury sample. Research has
provided evidence of good concurrent, construct and predictive
validity, as well as satisfactory internal consistency (51,52).
Sensitivity to treatment-related change has also been substantiated
(53). Clinical significance was defined as a pre- post-treatment
difference of 5 or more points.

13-item stress test
This self-report measure was developed more than a decade ago
for clinical research studies on stress management with survi-
vors and caregiving family members (54). Sample items include,
‘I have more to do than I can handle’, ‘I’m pushing myself too

hard’ and ‘I can’t stand living like this’. Items are rated as True
(1) or False (0). Stress levels are indicated by the total score,
ranging 0–13 with higher scores indicating higher stress levels
(55). The measure has been shown to be sensitive to family
intervention after TBI (56,57). The total score was included in
the present investigation. Clinical significance was defined as a
pre- post-treatment difference of 2 or more points.

Brief Symptom Inventory-18 (BSI-18)
This 18-item self-report instrument is the abbreviated version of
the Symptom Checklist-90-Revised (SCL-90-R) developed to
quantify psychological distress in the general population (58).
A number of investigators have used the measure to quantify
distress after TBI. In particular, researchers have used the BSI-18
to monitor change in psychological status in response to treat-
ment (59) and general change in status over time (60). The BSI-
18 is often used because of its sound psychometric properties
(58), brevity, ease of administration and global assessment of
psychological issues commonly found in individuals with TBI
(43). The Global Severity Index (GSI) reflects the sum of scores
for three symptom dimensions (i.e., Anxiety, Depression,
Somatization) and conveys overall distress levels. T-scores are
calculated based on community norms. A study examining the
psychometric properties of the GSI with a TBI sample character-
ized the GSI as having good internal consistency with excellent
reliability and validity (61). Clinical significance was defined as a
pre- post-treatment difference of 5 or more points.

Sample size

Assuming a conservative standard deviation (SD) of 10.5 for
the CD-RISC, 64 individuals per group were required to
obtain at least 80% power to detect a difference of 5 points
in the baseline to post-treatment changes between the two
groups using a two-sample t-test and assuming a significance
level of 0.05. Similar effect sizes were assumed for secondary
outcomes (MPAI-4 Adjustment, MPAI-4 Ability, BSI-18),
while a clinically significant difference of 2 points along with
a SD of 4.2 were assumed for the 13-item Stress Test.

Table 2. (Continued).

Session Topic Goals: Participants will be able to. . .

7. Maintaining a positive outlook Avoiding a negative focus, feeling guilty
and blaming others

● identify the connection between resilience and: a positive focus, feeling good
about themselves, and not blaming others for their problems

● evaluate how well they do in promoting these resilient traits within themselves
● identify the reasons blaming others can hinder recovery
● reduce the likelihood they will blame others for their problems
● understand the importance of avoiding guilty feelings
● recognize how guilty they feel about consequences of their injury
● use strategies to feel less guilty

Positive aspects of your new life and how
to develop a positive attitude

● understand the importance of developing a positive outlook and attitude
● evaluate their own level of self-esteem
● use strategies to focus thinking in positive ways

Consolidating gains ● describe plans for life change after completing the intervention
● identify the positive changes they have made since the programme began
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Procedures

Participants with TBI were referred by rehabilitation providers,
organizations and agencies. Screening, assessment and interven-
tion were completed in an outpatient clinic attached to a major
medical centre. During the intake session, project staff (the project
coordinator and research associates) provided an overview of the
research programme, confirmed interest in participation and
eligibility, and obtained informed consent. Prior to initiation,
this study was approved by the university’s institutional review
board. The trial was registered with ClinicalTrials.gov
(NCT01935583). No procedural changes were made in the pro-
tocol following study implementation.

On giving informed consent, the participant was given baseline
assessment materials to complete and was randomized to either
the RAI or control group, based on a computer-generated table.
Control group participants were scheduled to return in 5 weeks to
complete a second assessment. For practical reasons, the second
assessment is labelled as the ‘post-treatment assessment’ in later
sections of the manuscript. Controls were offered an opportunity
to complete the intervention following the second assessment as a
courtesy.

With regard to the treatment group, a therapist worked
individually with each person through the intervention. The
seven sessions were completed over a 5-week period.
Participants were asked to complete worksheets and review
and discuss materials with friends and family between sessions.
Post-treatment data were collected following the final session.
Three month follow-up data were collected 10–14 weeks follow-
ing the last session. For practical reasons, project staff were not
blinded to group assignment.

Data analysis

Medians and interquartile ranges or frequencies and percentages
were used to summarize the demographic and injury character-
istics of the sample. Similar summaries were calculated for each of
the RAI andWLC groups. Means and SDs were used to summar-
ize the primary (CD-RISC) and secondary (MPAI-4 Adjustment,
MPAI-4 Ability, BSI-18, 13-item Stress Test) outcomes separately
at baseline, post-treatment, and, for the RAI group, follow-up. A
linear mixed effect model was used to model each outcome, with
the time point (Baseline, Post-Treatment, Follow-up), treatment
and the interaction as explanatory variables. The model follows
the intent-to-treat principle by allowing for participants’ informa-
tion to be included in the statistical analysis when available and
produces valid estimates under the missing at random or missing
completely at random assumptions (62). Each of thesemodels was
also adjusted for participant education level, time post injury and
injury severity. A spatial auto-correlation covariance structure was
used to induce dependence within an individual and accounted
for the different lengths of treatment and follow-up within an
individual. Specific contrasts were used to test the primary
hypothesis that the RAI group had a more favourable change
from baseline compared to the control group. A separate contrast
was used to assess the secondary hypothesis that, within the
subjects randomized to the RAI, the outcomes were more favour-
able at the follow-up measurement compared to the baseline
measurement.

Results

For the RAI group, the average time from treatment initiation
to completion was 54 days (SD = 36, Range: 11–183) while the
time until follow-up averaged 100 days after treatment initia-
tion (SD = 13.8, Range: 77–155). The WLC group had a mean
time of 44 days (SD = 18, Range: 25–157) between first and
second baseline measurements. Additional demographic and
injury information can be seen in Table 1. No statistically
significant differences in any of the demographic or injury
characteristics were observed between the RAI and WLC
groups (p > .05).

Means and SDs for outcome measures at each time interval
are provided in Table 3. No statistical differences were
discovered at baseline between the two groups (p > .05).
Improvement in all outcomes was observed between
pre-treatment and post-treatment time points for the RAI
group. Similarly, improvements in all measures were evident
between baseline and 3 month follow-up. Measures for the
WLC group remained relatively unchanged.

After adjusting for injury severity, education and time
since injury, the RAI group demonstrated a significantly
higher increase in resilience compared to the WLC group
(Table 4). Specifically, the CD-RISC scores demonstrated a
6.70 (95% CI: 4.96, 8.43) point higher increase in the RAI
group compared to the WLC group. Notably, this increase
was greater than the 5-point difference that was a priori
considered clinically significant. A graphical representation
of the difference is shown in Figure 2.

In addition to higher resilience in the clinical intervention
group, the participants who completed the RAI demonstrated

Table 3. Baseline, post-treatment and follow-up means and standard deviations
for outcome measures.

Outcome Group Baseline Post-treatment Follow-up

CD-RISC* RAI 21.1 (8.1) 28.4 (6.9) 25.5 (7.8)
WLC 23.4 (9.0) 23.7 (8.1) –

MPAI-4: Adjustment Index† RAI 55.4 (9.1) 51.2 (9.5) 50.7 (10.0)
WLC 55.8 (10.5) 54.5 (9.2) –

MPAI-4: Ability Index† RAI 55.0 (9.7) 51.0 (8.3) 50.7 (9.5)
WLC 53.5 (10.8) 54.2 (9.5) –

BSI-18† RAI 63.8 (11.7) 57.2 (10.6) 58.7 (10.4)
WLC 64.1 (10.7) 64.0 (9.4) –

13-Item Stress* RAI 6.7 (3.3) 4.5 (3.4) 5.0 (3.1)
WLC 6.5 (3.5) 6.0 (3.3) –

* Raw score.
† T-score.
RAI: Resilience and Adjustment Intervention; WLC: Waitlist Control; CD-
RISC: Connor-Davidson Resilience Scale; MPAI-4: Mayo-Portland Adaptability
Inventory-4; BSI-18: Brief Symptom Inventory-18.

Table 4. Post-treatment outcome measurement differences between RAI and
WLC groups.

RAI–WLC at post-treatment

Outcome Difference (95% CI) ES (d) p

CD-RISC 6.70 (4.96, 8.43) 1.03 <0.001
MPAI-4: Adjustment Index −2.48 (−4.55, −0.41) −0.32 0.019
MPAI-4: Ability Index −3.75 (−5.85, −1.65) −0.48 <0.001
BSI-18 −6.51 (−8.73, −4.30) −0.78 <0.001
13-Item Stress Test −1.50 (−2.23, −0.77) −0.55 <0.001

RAI: Resilience and Adjustment Intervention; WLC: Waitlist Control; ES: Effect
size; CD-RISC: Connor-Davidson Resilience Scale; MPAI-4: Mayo-Portland
Adaptability Inventory-4; BSI-18: Brief Symptom Inventory-18.

With the exception of the CD-RISC, higher scores denote worse functioning.
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more favourable scores on the MPAI-4 Adjustment Index,
MPAI-4 Ability Index, BSI-18 and the 13-item Stress Test
(Table 4). However, only the BSI-18 demonstrated a differ-
ence that exceeded the clinical significance level of 5 units
(Diff = −6.51, 95% CI: −8.73, −4.30).

Participants who completed the RAI had significantly
improved scores for all outcomes when comparing the fol-
low-up measures to baseline (p < 0.05) (Table 5). However,
only the BSI-18 achieved a difference that was deemed clini-
cally significant (Diff = −5.01, 95%CI: −7.52, −2.50).

Discussion

In a randomized controlled trial, the present investigation added
to the small but growing body of literature focused on resilience
by examining the benefits of a manualized intervention pro-
gramme designed to promote resilience and adjustment following
TBI. Borrowing from the field of positive psychology (63), the
investigation was unique in the rehabilitation field. Rather than
focusing on personal limitations and impairments, intervention
focused on skill-building and positive attributes. In addition, the
present investigation is, to date, the only study to examine the
benefits of an intervention specifically designed to enhance resi-
lience. Four hypotheses were offered. The first hypothesis asserted
treatment group participants would show an increase in resilience
relative to WLCs, as measured by the CD-RISC, the primary

outcome measure. The hypothesis was fully supported, with
both statistical and clinically meaningful differences.

The second hypothesis asserted that participants in the
treatment group would show better emotional adjustment
and lower levels of distress in comparison to WLCs, as mea-
sured by the MPAI-4 Adjustment Index and BSI-18.
Statistically, the hypothesis was substantiated. Clinically, the
hypothesis was only partly supported. Whereas clinically
meaningful differences in emotional distress were found for
the treatment group, changes in levels of emotional adjust-
ment were not clinically meaningful.

The third hypothesis asserted that treatment group parti-
cipants would report greater abilities in the areas of problem
solving, communication and stress management relative to
persons in the WLC group, as measured by the MPAI-4
Ability Index and 13 Item Stress Test. As with the second
hypothesis, statistical significance was found. However, differ-
ences were not clinically meaningful.

The final hypothesis asserted that treatment group partici-
pants would show sustained improvements in resilience, emo-
tional distress, adjustment and abilities 3 months following
completion of treatment. Statistically, maintenance of gains
was found for all outcome measures. A priori, investigators
had defined clinical significance for the CD-RISC, MPAI-4
and BSI-18 as a 5-point difference. In fact, difference scores
for the measures ranged from 4.05 to 5.01 with only the BSI-18
meeting the criteria for clinical significance. The difference
score for the 13-item Stress Test was 1.60, nearly meeting the
criterion for clinical significance (2.0).

Over the past five years, researchers have begun a concerted
effort to explore resilience after TBI. There is an emerging con-
sensus that resilience is compromised after injury and that lower
resilience is associated with poor psychological outcomes
(21,27,30–32). The present investigation indicates that resilience
can be improved postinjury by strengthening fundamental skills
such as problem solving, emotion management and communica-
tion. Results also indicate that targeting resilience results in
reduced emotional distress. Numerous studies have shown that
improved emotional health is associated with better functional
outcomes postinjury, including social integration and return to
work (64–67). Thus, this study offers promise for promoting
holistic gains that may transfer to improved productivity and
general well-being.

There are several limitations worth discussing. While the find-
ings are positive, the intervention may benefit from honing to
enhance efficacy. The intervention was conducted at a single
centre, raising questions about generalizability. A multi-centre
investigation could offer more convincing evidence of treatment
efficacy. The present design did not include an active control
group which would have allowed for comparisons between parti-
cipants receiving standard care and those receiving the RAI.
Inclusion of an active control group is an important consideration
for the design of future studies. Uncertainties remain about the
durability of treatment effects, as long-term outcome was limited
to 3 months post-treatment. Although two measures showed
clinically meaningful benefits at post-treatment, only one showed
maintenance of meaningful gains at 3 month follow-up. Future
research should consider the value of ‘booster’ sessions, imple-
mented to extend the intervention’s impact. Hsieh and colleagues

Figure 2. Estimated CD-RISC scores after adjusting for participant education
level, time post injury and injury severity. Bounds on the estimates correspond
to 95% CIs.

Table 5. Baseline to follow-up outcome measurement differences for the RAI
group.

Follow-up–Baseline for RAI

Outcome Difference (95% CI) ES (d) p

CD-RISC 4.36 (2.42, 6.30) 0.60 <0.001
MPAI-4: Adjustment Index −4.61 (−6.95, −2.27) −0.53 <0.001
MPAI-4: Ability Index −4.05 (−6.41, −1.69) −0.46 <0.001
BSI-18 −5.01 (−7.52, −2.50) −0.53 <0.001
Stress −1.60 (−2.40, −0.81) −0.54 <0.001

RAI: Resilience and Adjustment Intervention; WLC: Waitlist Control; ES: Effect
size; CD-RISC: Connor-Davidson Resilience Scale; MPAI-4: Mayo-Portland
Adaptability Inventory-4; BSI-18: Brief Symptom Inventory-18.

With the exception of the CD-RISC, higher scores denote worse functioning.
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have demonstrated the benefits of booster sessions in their
research on anxiety reduction after brain injury (68).

In conclusion, the present investigation provided evidence that
a curriculum-based education, skill-building and support inter-
vention can improve resilience and reduce psychological distress
in individuals with TBI. Additional research is needed to ascertain
the longer term benefits of intervention and the efficacy of alter-
native delivery methods (e.g., via telephone, Internet).
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